Regionalization of pIgR expression in the mucosa of mouse small intestine.
Few reports exist on the differences in cell populations or immunological functions between the proximal and distal segments of the small intestine (SI). In the current contribution we analyzed the expression of the polymeric immunoglobulin receptor (pIgR) and alpha chains as well as the density of IgA-producing cells from the proximal and distal intestinal segments from Balb/c mice. Furthermore, by using real-time RT-PCR we quantified the expression of cytokines (TNF-alpha, IFN-gamma, IL-4 and TGF-beta), Toll-like receptor-4 (TLR-4), and the glucocorticoid receptor (GR) involved in pIgR expression in intestinal epithelial cells (IEC). In this study, for the first time it has been demonstrated that the expression of the pIgR as well as alpha chain was greater in the proximal than the distal segment of the small intestine of normal mice. Moreover, we found striking differences in the expression of cytokines at the different intestinal compartments. Whereas the expression of TNF-alpha, IFN-gamma and TGF-beta was higher in lamina propria lymphocytes (LPL) of the distal than proximal segment, it was higher in IEC of the proximal than distal segment. In contrast, the expression of the gene for IL-4 was higher in the LPL of the proximal segment and the IEC of the distal segment. Although the overall expression of TNF-alpha, IL-4, IFN-gamma and TGF-beta was higher in the whole mucosa of the distal than proximal segment, we propose that cytokines produced by epithelial cells (TNF-alpha, IFN-gamma and TGF-beta) autocrinally up-regulate the expression of mRNA for the pIgR. Finally the expression of the GR was higher in the proximal segment, while the expression of the gene for TLR-4 was significantly higher in the IEC of the distal than proximal segment. The higher expression of pIgR found in the proximal segment is probably related to the effect on epithelial cells of the higher production of TNF-alpha, IFN-gamma and TGF-beta, as well as the higher expression of the glucocorticoid receptors. The increased expression of pIgR in the proximal segment appears primarily responsible for the increased secretory IgA levels in the small intestine of mice. These results confirm and extend previous findings supporting the compartmentalization of the intestinal immune system.